The use of antibiotics in agriculture is limited when compared to their applications in human and veterinary medicine. On the other hand, the use of antimicrobials in agriculture contributes to the drug resistance of human pathogens and has stimulated the search for new antibiotics from natural products. 
INTRODUCTION
After the introduction of antibiotics in the fight against bacterial diseases about six decades ago, phytopathologists quickly recognized the potential of using antibiotics against plant diseases, especially against those caused by bacteria (14) .
During the 1950s, about 40 drugs from bacterial and fungal origins were tested to control phytopathologies (10) , the primary targets of the antibiotics being some bacterial diseases in vegetables and apple and pear rust.
Nowadays, the use of antibiotics in agriculture is limited when compared to their medicinal and veterinary applications (14) . According to Iacobells et al. (11) , the control of plant diseases is difficult due to the limited availability of bactericides, and also, with the emergency of antibioticresistant bacterial strains, the control of phytopathologies has become further limited. The question of whether their use in agriculture contributes to the development of antibiotic resistant human pathogens has also been the subject of discussion in recent years in both Europe and North America.
This fact has stimulated the search for natural products with antimicrobial activity, and new strategies for this type of search, including the effective screening of natural products, should lead to the development of new antifungal drugs (12) .
With respect to essential oils, many have shown good potential in the control of bacterial diseases, particularly in the eradication of those present in seeds (5) , but studies on the use of essential oils as antimicrobial agents are limited (11) . The pioneer research of Maruzzella et al. (13) was followed by a few studies on the action of essential oils in the control of phytophatogens (11) .
Recently some studies have demonstrated the in vitro efficiency of essential oils and their extracts against important phytopathogenic microorganisms, such as Allium sativum extract, tested against 10 bacteria including Agrobacterium tumefaciens, Erwinia carotovora, Pseudomonas syringae and Xanthomonas campestris (6) .
Yellow passion fruit (Passiflora edulis Sims f. flavicarpa) has achieved a space on the juice and juice products market, due to its exotic taste, strong tropical aroma, high acidity and pulp yield (9 
Essential oil extraction & GC and GC-MS analyses of the essential oils
The essential oils were obtained from 40 g of the aerial 
Antimicrobial assay -minimal inhibitory concentration (MIC) Test
The assays were carried out according to NCCLS ( After the applications, the fruits were stored at 23-25 o C and 75-85 % relative humidity for 7 days.
Disease evaluation
The incidence and infection severity for each fruit on the second, fifth and seventh days after application were evaluated 
Physicochemical analyses
The following analyses were realized at the beginning (0 -treatment zero) and on the eighth day, using 8 fruits from each treatment:
Peel color: The peel color was measured 4 times for each fruit using a Minolta (CR300) Colorimeter -System L*a*b*, subsequently calculating the mean value for each fruit.
Soluble solids:
The soluble solids contents of the juice from each fruit were determined in a manual refractometer (Atago, 0-32 o Brix).
Titratable acidity and pH:
The acidity and pH of the juice were measured using a pH-meter (Mettler Toledo 320).
The results were expressed in g citric acid / 100 g juice. The acidity was determined using the formula: (g citric acid / 100 g juice) = (mL NaOH.N.64.100)/(g sample.1000).
Experimental design:
The experimental design used was entirely randomized, with 3 repetitions and 8 or 10 fruits per treatment. The means were compared using the variance analysis and Tukey test at 5% probability, using the statistical program ESTAT.
RESULTS AND DISCUSSION
Essential oils in vitro activity against Colletotrichum gloeosporioides Table 1 shows the medicinal species studied, the oil yields Table 2 , which shows that it was possible to identify 83.57 % (C. sativum) to 100 % (C. citratus) of the oil constituents. The results showed the presence of volatile substances with well known antimicrobial activities, such as decenol, decanol, dodecanal and dodecanol in C. sativum, linalool, geraniol and geranil acetate in the majority of the species, and trans-cariophylene in all of the species (18, 7, 17, 8, 15) .
Based on the in vitro results, the essential oil from C.
citratus was chosen for the tests with the yellow passion fruit, not only for its inhibitory effect but also because the cultivation parameters of this specie are well established and the oil is easy to commercialize
The effect of C. citratus essential oil on the control of diseases in yellow passion fruit Table 3 shows the results for the disease index for each treatment in relation to the time employed, and Figure 1 shows the appearance of the fruits on the seventh day after treatment with C. citratus essential oil. The data in Table 3 Table 4 shows the results of the physicochemical analyses for each treatment on the 7 th day. With respect to the changes in peel color, the fruits from day 0 (zero) and treatment 7 were more opaque than the others (L*). In addition the fruits lost their green color and became yellow, except for those from treatments 6 and 7, which darkened due to a physiological disturbance. There were no statistical differences between the fruits with respect to soluble solids ( o Brix). Finally, only the pH of treatment 6 was different on day 0 (zero), and only the total acidity of treatment 7 was similar to that found on day 0 (zero).
Prochloraz (imidazole fungicide) is widely used to control fungal diseases and acts by inhibiting the biosynthesis of ergosterol in the fungi. In addition in the presence of this fungicide, the mutation rate is low when compared to benzimidazoles (2) . Its efficiency was previously compared with different compounds and alternative products (3) such as imazalil, thiabendazole, citric biomass, benzalconic chloride, organic and inorganic salts, Bacillus subtilis metabolites, chlorine dioxide and ozone. Prochloraz and imazalil were the Table 3 . Disease indices found for the different treatments on the 2nd, 5th and 7th days under environmental conditions. Results expressed in percentage (%). Means followed by the same letter do not differ significatively according to Tukey at 5%. 
